This study explores factors associated with people's willingness-to-pay (WTP) for family-based health insurance covering the whole family in central Vietnam. The amount of WTP was elicited by using a contingent value method in 2014 and the mean WTP was 2.27 percent of GDP per capita. Firstly, our study reveals that even the poor are willing to pay towards obtaining health insurance. Secondly, our regression analysis shows that the health insurance status of the household head, in addition to education, wealth level, and family size, is associated with WTP. Furthermore, our estimation results with restricted sample households whose designated health facility is the commune health station (CHS) confirm that healthcare service quality measures designed based on patients' past experiences at the CHS are significant predictors of WTP as they can affect people's valuation of the benefit of the health insurance.
Introduction
Vietnam's social health insurance system was established in 1992, and the government has aimed at achieving universal health insurance coverage since 2009. Vietnam experienced a rapid increase in the coverage rate of social health insurance in the 2000's largely owing to the government subsidies to those enrolled (Ministry of Health and Health Partnership Group, 2013) . By 2014, the coverage rate had reached 71%, yet the expansion of the coverage rate had slowed down and most of the covered population were being heavily subsidized to pay for their premiums (Ministry of Health and Health Partnership Group, 2016) . In 2014, 45% of the insured population was fully subsidized and 30% was partly subsidized by the state (Ministry of Health and Health Partnership Group, 2016) . Hence, while most of the insured population enjoy the benefit of health insurance with no or a small upfront payment, the government subsidies appear to impose a heavy burden on financial resources to operate the health insurance system, casting doubt on the sustainability of health financing.
The problem is aggravated due to the enrollment system being individual-based, except for schemes targeting socially disadvantaged groups such as the poor and ethnic minorities, requiring each member of the family to enroll in health insurance according to different entitlement groups. The co-existence of these health insurance schemes increases the complexity of managing different insurance groups, leading to overlooking some individuals or duplicate coverage for others since some are entitled to health insurance through multiple support policies. This raises concerns about the state budget being used to subsidize groups who have the ability to make their own contributions. The government should consider lowering or abolishing subsidies for people who have the ability to pay as well as introducing a unitary health insurance covering the whole family. To do so, we have to understand who has the ability to pay and how much people are willing to pay for family-based unitary health insurance.
Many other countries also have limited health budgets, and willingness-to-pay (WTP) has been discussed in an extensive range of literature. These papers attempt to identify factors affecting the demand for health insurance based on a theory presented by Arrow (1963) and Feldstein (1973) or the utility theory discussed in Liljas (1998) .
The utility theory proposes that individual demand for health insurance is based on a comparison between the benefit of buying health insurance and the cost of medical care without health insurance, which is calculated based on past or current experience of illness and the expectation of falling ill in the future. Empirical results from early studies suggest that demand for health insurance is affected by household income level, educational attainment, household size, and healthcare expenditure as well as the availability of healthcare services (Dardanoni & Wagstaff, 1987; Chernew et al., 1997; Besley et al., 1999) .
More recent studies in low-and middle-income countries have shown similar results. Nosratnejad et al. (2016) reviewed 16 studies including very low-income countries. (Note 1) Their review paper revealed that the mean WTP of households in these countries was 1.82% of GDP per capita and 2.16% of adjusted net national income per capita. Consistent results were found across studies: increases in household income, educational level, and family size correlated with higher WTP. In addition, a past experience of hospitalization and perceived poor health status correlated with higher WTP. Mixed results were reported for the variable of rural residence, employment statuses and distance to the nearest or preferred hospital. Most reviewed studies, however, focused only on family demographic and socio-economic characteristics and did not take into account supply-side factors. One study by Delavallade (2017) in India, which is not included in the review paper by Nosratnejad et al. (2016) , examined the effect of supply-side characteristics on WTP. Her study evaluated the impact of a randomly offered free preventive check-up with professional practitioners on WTP and found that exposure to free medical check-ups had a positive impact by improving people's perception of the quality of healthcare. She further showed that the effect was larger for poorer households.
In Vietnam, Lofgren et al. (2008) conducted one study in 2004 in the Bavi district, a rural district located in the northern part of the country, examining people's WTP for general health insurance. The majority of the population in their study was engaged in farming activities and was not covered by health insurance at the time of their survey. Their study revealed that half of the respondents prefer an out-of-pocket payment system and were not keen on paying for health insurance, even though 70-80% of the respondent household's WTP was higher than the lower range of premiums of the existing health insurance schemes. Their study also analyzed associated factors with people's WTP and showed that the amount of WTP was positively associated with household wealth, educational level, and healthcare need. More recently, Nguyen & Hoang (2017) made interviews to uninsured people in central Vietnam in 2014 and examined people's WTP for individual-based health insurance. They asked people's WTP by providing three different levels of the benefit package of co-payments rates. In their findings, they emphasized awareness of the benefits of social health insurance as a key factor associated with higher WTP.
Our study analyzes people's WTP surveyed in 2014 in the central region of Vietnam yet has distinct differences from the study conducted by Nguyen & Hoang (2017) . One critical distinction is that our study examines people's WTP for the family-based health insurance. Our study in addition explores how supply-side factors are associated with WTP. Nguyen & Hoang (2017) examined the relationship between WTP and people's perceived quality of the health facility at which the insured people were registered, yet their study did not consider the structure of the healthcare service delivery system and did not incorporate any concrete quality measures. In Vietnam, public medical institutions still play a significant role in providing healthcare services, although the private sector has been growing in recent years. Public institutions are structured by level from central to local. Our study focuses on commune health stations (CHSs), which function as gatekeepers under the referral system, and investigates how the characteristics of CHSs as well as the healthcare service quality measures of CHSs designed based on patients' experience are associated with WTP. By doing so, we are making valuable contributions to the existing literature as few past studies have explored such associations.
The rest of this paper is organized as follows. Section 2 describes our data used for this study and provides detailed explanations about our econometric models. Section 3 then presents the estimation results. Section 4 summarizes the findings of this study and concludes our discussions.
Method

Study Settings
In 2014, with the participation of Hue University of Medicine and Pharmacy, our research team conducted a field survey in three provinces located in central Vietnam: Thua Thien Hue (January-February), Quang Tri (May-June), and Khanh Hoa (August-September). In these three provinces, city locations, lowland (coastal) and highland (mountainous) areas were purposefully chosen to have a representative sample of the central region of Vietnam. Three districts in Thua Thien Hue, three districts in Quang Tri, and two districts in Khanh Hoa were selected. In each selected district, 4 to 10 communes were randomly chosen, and 14 to 23 households were randomly chosen in each selected commune. Then, our survey team interviewed a total number of 761 households in 50 communes.
For our household survey, pre-prepared structured questionnaires were used to collect the socio-economic characteristics of the sampled households and individual family members including health insurance status and utilization of healthcare services over the past three months. We analyze people's WTP for health insurance obtained from our household survey because our household survey collected information about a representative sample of each commune. On the other hand, however, utilization of healthcare services provided by CHSs varied substantially across communes. For instance, the number of household members who reported an episode of illness and visited CHSs over the past three months were substantially different from one commune to another. Therefore, data obtained from our household survey were not suitable to construct any reliable healthcare service quality measures of CHSs. To overcome this problem, separately from our household survey described above, our research team conducted two different types of survey: CHS survey and CHS patient survey.
The CHS survey team visited CHSs in the same 50 communes as our household survey and collected information about CHSs such as the structure of the facility buildings, infrastructure of the facilities, details of health workers' attributes, and so forth. The CHS survey provided us with information about the actual condition of the CHSs. In addition, when the CHS survey team visited each CHS, 15 patients were randomly chosen from the list of the patients who visited the CHS and utilized healthcare services at the CHS over the past three months. Then, our survey team visited the selected CHS patient households (they were different households from our household survey) and made interviews by using the same structured questionnaires as our household survey. The CHS patient survey revealed their experiences at the sampled CHSs and helped us design reliable healthcare service quality measures of the CHSs from the patients' perspective.
People's WTP for Family-Based Health Insurance
This study examines people's WTP for family-based unitary health insurance covering the whole family. To obtain people's WTP, we used open-ended hypothetical questions. (Note 2) The household head and his/her spouse were asked questions about WTP. Because there is no significant difference between responses from heads and spouses, we only use the answers given by household heads for this study. To elicit people's WTP for family-based health insurance, our survey asked the following contingent question: Note. HCFP stands for healthcare fund for the poor whose premium is fully subsided by the government. 
"Suppose that all the existing health insurance schemes were abolished and the government decided to provide only one unified health insurance plan that would allow all your family members to utilize any health service at district hospitals and commune health centers for free (without any payment), how much in total would you be willing to pay for it for all your family members?"
People's WTP for Family-Based Health Insurance by Current Health Insurance Status
One of our focal points in this study is the association between the amount of WTP and health insurance status under the incumbent schemes for the purpose of obtaining insightful implications regarding public health policy. We investigate how the amount of WTP is associated with the health insurance status, namely enrollment and the designated first contact point of the health insurance under the referral system. (Note 5) The registered first contact point can affect people's WTP because it determines the quality of healthcare services people can receive with/without health insurance and the total costs of receiving such healthcare services. Hence, exploring variations of the amount of WTP from this perspective will give us valuable information. The health insurance status of the household head could be different from that of other family members because the health insurance system as of 2014 was individual-based. In our hypothetical question, we implicitly assumed that the household head expected that the same health facility would be the first contact point of other family members as well once the family-based health insurance was introduced. Table 2 summarizes the descriptive analysis of WTP by the enrollment status and the designated health facility as the first contact point. We consider the following four groups: those who do not have any health insurance, those who have public health insurance whose designated health facility is the CHS, those who have public health insurance whose designated health facility is another upper-level public hospital, and those who have private health insurance. Approximately 21% do not enroll in any health insurance. 39% have public health insurance with the CHS as the first contact point and 36% have health insurance with other public hospitals. Only 4% have private health insurance. The uninsured state lower WTP (the mean of 0.873 million VND) as they may value the benefit of health insurance less. The mean amount of WTP for those who have public health insurance whose first contact point is the CHS is 0.909 million VND, which is still lower than that for those who have public health insurance whose first contact point is another upper-level public health facility (1.151 million VND). The mean WTP for those who have private health insurance is also lower (0.889 million VND) because their valuation of the benefit of public health insurance can be lower. These variations, however, can be caused by other factors that are simultaneously correlated with the health insurance status and also the amount of WTP. Therefore, this study furthermore examines the variations of the amount of WTP by employing multivariate regression models so that we can disentangle the multifaceted factors that shape people's WTP for the family-based health insurance.
Multivariate Regression Models: Family Characteristics
We conduct multivariate regression analysis firstly to investigate how family characteristics are associated with people's WTP. For this purpose, we use the data collected from households randomly selected in each commune.
To carry out the estimation of regression models, because some observations of the WTP are censored at zero, Tobit models are employed. The summary statistics of explanatory variables are shown in Table 3 . Because the household head is the primary decision maker in the context of the family-based health insurance, we consider ethnicity, age and gender, marital status, occupation or primary income generating activity, and the health insurance status of the household head. With respect to ethnicity, a dummy variable representing Kinh, the major ethnic group in Vietnam, is included. Another dummy variable representing the gender of the household head is also utilized. Age is included in linear form. (Note 6) We use another dummy variable to control for the influence of being widowed, divorced or separated. Educational attainment is measured by years of schooling. Occupation is classified into five categories: government staff, employees in the private sector, farmers, non-farm self-employed workers, and others such as unemployed and retired individuals. A set of dummy variables is included to examine how the health insurance enrollment status is associated with WTP.
In the literature, moreover, the following family characteristics are identified as factors associated with WTP: family size, wealth, family members' health condition, and household medical expenses. Wealth level is measured by a composite index created based on a household's ownership of various types of assets. To consider household members' health condition and recent medical expenditure, which are particularly important in the analyses of health-related issues, we prepare two distinct sets of explanatory variables. The first set includes the total number gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 7; 2018 of episodes of illness over the past three months. We construct this variable by adding the number of episodes of illness household members experienced. The second set comprises two variables that capture household medical expenses in the past three months, which are mostly spent for curative purposes at health facilities and also spent for purchasing medicines at pharmacies. Since medical expenditure is censored at zero and skewed to the right, we include a dummy variable that takes the value of 1 when households made a positive out-of-pocket payment over the past three months and 0 otherwise. In addition, the interaction term between the dummy variable of the positive out-of-pocket payment and the logarithm of the amount of out-of-pocket payment is included in the regression analysis. Lastly, to control for commune-level unobserved factors, commune fixed-effects models are estimated. 
Multivariate Regression Models: Supply-Side Factors
The existing literature mostly focuses only on family demographic and socio-economic characteristics. This study additionally considers how supply-side factors including healthcare service quality measured based on patients' experience at health facilities relate to WTP. In doing so, we focus on CHSs and restrict our sample to households whose head registers the CHS as the first contacting point. This sample restriction leaves us only 1 or 2 observations in 5 communes and thus these communes are dropped from our analysis, which end up with 251 households for our analysis. Summary statistics of additional explanatory variables are shown in Table 4 . Before we consider supply-side factors, we add two household attribute variables that represent household knowledge about doctor's availability at the CHSs and physical accessibility to the CHSs. Supply-side variables are constructed from information obtained by the CHS survey (Table 4) . From the CHS facility survey, we use information of their facility and workforce: the gender of the CHS head, the number of doctors, the number of beds, and whether the CHS was equipped with a refrigerator. Healthcare service quality measures were designed from the CHS patient survey by taking the average of patients' self-reported answers in the same commune about their evaluation of the quality of healthcare services based on own experiences over the past three months (Table 4) . We include seven measures: whether patients received a prescription by a doctor, waiting time to see a doctor, the degree of having enough time to discuss with health workers, the degree of satisfaction with the length of consultation with health workers, and the extent to which health workers explained the reasons for treatment in an understandable way, the extent to which health workers answered important questions in a understandable way, and the degree of confidence and trust in health workers at the CHS. Our general hypothesis is that higher healthcare service quality leads to higher WTP. Vol. 10, No. 7; 2018 We estimate two models: one includes the number of episodes of illness family members experienced over the past three months and the other includes a dummy variable indicating any positive out-of-pocket payment over the past three months and its interaction term with the logarithm of the amount of out-of-pocket payment. Firstly, ethnicity, age and gender of household heads are not significant predictors of WTP. When household heads attain higher education, they are willing to pay more, meaning that more highly educated household heads tend to value the family-based health insurance more. Neither marital status nor the occupation of household heads is a significant predictor of WTP after controlling for their current health insurance status. Note. Tobit models are estimated, and cluster-adjusted standard errors are in parentheses; * Significant at 10%; ** Significant at 5%; *** Significant at 1%.
Results
Analysis of WTP with All Sample: Family Characteristics
With respect to the current health insurance status, households whose head does not enroll in any health insurance are willing to pay less compared to those who have public health insurance with the CHS as the first contact point. Interestingly, no significant difference can be found between those who have public health insurance with the CHS and with other upper-level public hospitals. In contrast, when household heads enroll in private health insurance, they are also willing to pay less for the public unitary health insurance for the whole family, which is probably because household heads themselves prefer private health insurance to the public health insurance to cover their own medical expenses. Family size is positively correlated with higher WTP and wealthier households are willing to pay more. These findings are consistent with those in most of the literature. Lastly, we found that the total number of episodes of illness is positively associated with WTP, which may imply the presence of adverse selection, although in contrast the association between the total out-of-pocket payment for healthcare services and the amount of WTP is inconclusive.
Analysis of WTP With Restricted Sample: Supply-Side Factors
We furthermore investigate how supply-side factors and healthcare service quality relate to WTP. The estimation results are shown in Table 6 . The first model examines how people's WTP are associated with the characteristics of the CHSs in addition to household's knowledge about the CHSs and physical accessibility to the CHSs. The second model in addition explores the associations between people's WTP and the quality measures of healthcare services provided at the CHSs. Our estimation results show that neither household's knowledge about doctor's availability nor distance to the CHS is a significant predictor of WTP. Some CHS characteristics are significant predictors of WTP. When the CHS head is female, people's WTP is lower. When the CHS has more beds and is equipped with a refrigerator, people's WTP is higher. These significant correlations, however, become insignificant after incorporating the quality measures of healthcare services provided at the CHSs. Note. Tobit models are estimated, and cluster-adjusted standard errors are in parentheses; * Significant at 10%; ** Significant at 5%; *** Significant at 1%.
when they have sufficient time to consult with health workers. In sum, although there seems to be a complex relationship among the characteristics of the CHSs and the quality of healthcare services provided by the CHSs, healthcare service quality measures designed based on patients' past experience at the CHS are significant predictors of people's WTP for unitary health insurance covering the whole family.
Conclusion
This study examines people's WTP for family-based health insurance in central Vietnam. The government of Vietnam sets a goal to achieving universal health insurance coverage by 2020 and one of the policy options to meet this goal is to modify individual-based health insurance schemes to family-based ones. Hence, our examination is very relevant to recent policy debates on how to achieve universal health insurance coverage without undermining its financial basis. For this study, the amount of people's WTP was elicited by using a contingent value method in 2014 and the mean WTP was 2.27% of GDP per capita. Our study firstly finds that the number of people who have no intention to pay to obtain family-based health insurance was small and even the poor who did not pay any premium under the incumbent health insurance scheme as of 2014 are willing to pay to obtain health insurance. This suggests that there is a possibility of lowering government subsidies for the poor, although any detrimental impact of this policy option must be ameliorated.
In 2004 , Logfren et al. (2008 found that nearly half of people were unwilling to pay for health insurance in the northern region of Vietnam. Our survey results can be interpreted as evidence that people's skepticism towards health insurance has been reduced and people's understanding on the benefits of health insurance has been enhanced as health insurance coverage has been expanded, although the results might simply be because of regional differences and/or difference in the target groups. Nguyen & Hoang (2017) examined the same region as our study in 2014 and found that approximately 30% of uninsured people were unwilling to pay any premium for individual-based health insurance. Compared with their study, our study suggests that policy reforms shifting from individual-based towards family-based health insurance has the potential to improve the coverage rate further.
This paper secondly explores associated factors with WTP for the family-based health insurance of Vietnamese people who are mostly already enrolled in individual-based health insurance schemes. Our regression results show that the current health insurance status of the household head, and their educational attainment, wealth level, and family size, are significant predictors of WTP for unitary health insurance covering the whole family. Moreover, our estimation results with restricted sample households whose head has health insurance designated to the CHSs confirms that healthcare service quality measures, particularly the length of consultation with health workers, are positively associated with people's WTP as they can affect people's valuation of the benefits of having family-based health insurance.
Taking these findings into account, policymakers can discuss how to establish a more sustainable health insurance system in Vietnam. In particular, to raise the value of health insurance, it is crucial for policymakers to understand the importance of improving the quality of healthcare services at primary healthcare facilities as they are highly likely to be the first contact point with public health insurance under the referral system in Vietnam. Among the various aspects of healthcare service quality, the length of consultation time is the most influential factor. These findings are not only useful to Vietnam, but also have implications to other low-and middle-income countries that plan to introduce the scheme of universal health insurance coverage under hierarchical health service delivery systems.
